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DESCRIPTION 

1. Title of Utility Model 

Apparatus for Preventing Clogging in Air Diffuser for Aeration Tank 

2. Claim 

20 An apparatus for preventing clogging in an air diffuser for aeration tank that is 

used for a floating activated-sludge air diffuser in which a lower end of an air pipe 4 
connected to a blower 3 is connected to a lower part of an air diffuser 2 disposed in an 
aeration tank 1, characterized in that: a lower end of a moisture blow pipe 5 having an 
open/close gear is fit from above into the lower end of the air pipe 4; a tip portion of the 

55 lower end of the moisture blow pipe 5 is in contact with an inner wall bottom surface of 
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the lower-end of trie air pipe 4;and an-air v hole^6 is disposed at an upper part of a 
projected portion within the air pipe 4 in the moisture blow pipe 5. 
3. Detailed Description of Utility Model - 

• 'This utility model relates to an apparatus for preventing clogging in an air 
5 diffuser for aeration tank used in floating activated-sludge process. 

In general, clarification of waste water and industrial waste ivater is normally 
performed by bioremediation called activated-sludge process. As a method thereof, 
there is floating aeration process, and its clarification action is attained by a wide range of 
ability of aerobic microorganism that grows by supplying oxygen to an aeration tank. 
10 m order t0 effectively exhibit this function, it is required that oxygen is 

removed from air into liquid and microorganism is supplied with oxygen through liquid 
more efficiently and without any change for a long period of time. A smaller pore 
diameter in a fine-bubble air diffuser used therefor produces a smaller diameter bubbles. 
Since a gas-liquid contact surface is increased as a whole, the oxygen absorption 
15 efficiency is improved. On the other hand, it is required to prevent an occurrence of 
clogging in the air diffuser. 

The major cause of clogging in the air diffuser is as follows. That is, when the 
operation of a blower is stopped due to accident such as power failure or control 
manipulation, a mixed solution of wastewater or pollutants and active sludge (hereinafter 
20 referred to as a "mixed solution") flows back into the air diffuser and it becomes a larger 
flock therein. When resuming aeration, this flock attaches to the inner surface of the air 
diffuser or enters gaps, thus producing the clogging. 

As a conventional apparatus for preventing clogging in an air diffuser, there has 
been known an apparatus for preventing clogging as shown in Figs. 1 and 2. In this 
25 apparatus, a plurality of air diffusers 2 having many aeration pores are disposed at one 
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side of a lower part in an aeration tank 1. Lower ends of individual air pipes 4' are 
respectively connected to a lower part of the individual air diffusers 2. Other ends of the 
individual air pipes 4' are connected via a main air pipe 7 to a blower 3 . In the outside 
of the tank, a valve 8 is disposed to the individual air pipes 4\ A filter 9 is connected to 
5 a suction opening of the blower 3. One end of each moisture blow pipe (outside-sy.stem 
exhaust pipe) 5' is connected to one end located at a lower part of the aeration tank in the 
individual air pipes 4'. At the other end of the moisture blow pipe 5*, an open/close 
gear composed of an automatic operation valve 10 such as a solenoid valve is disposed 
above the liquid surface of the aeration tank 1. This automatic operation valve 10 is 
10 automatically opened by an electric signal generated when a motor for driving the blower 
3 is activated, while it is automatically closed after an elapse of a predetermined time (e.g., 
after about three minutes) by a timer to be activated by the electric signal. 

In the usual aeration state, aeration is performed by supplying air from the air 
diffuser 2 through the air pipes 4' into a mixed solution 11 in the aeration tank 1. In the 
15 case that the operation of the blower 3 is stopped due to accident such as power failure or 
control manipulation, the mixed solution 1 1 flows back through the air diffuser 2 into the 
air pipes 4' and the air diffuser. 

In the case of employing a moisture blow system, the resistance of the air 
diffuser 2 is considerably larger than the sum of the resistance via the moisture blow pipe 
5 and automatic operation valve 10, and a head difference H. Therefore, when the 
automatic operation valve 10 is opened at the same time aeration is resumed, the mixed 
solution that has entered the air pipes 4* is hardly returned to the aeration tank 1 via the 
air diffuser 2, but is discharged to the outside the system (within the aeration tank) 
through the moisture blow pipe 5' by the air fed from the air pipes 4'. When the mixed 
solution is discharged from the automatic operation valve 10 and air is then discharged. 
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the automatic operation valve 10 is automatically closed. 

Thus, in the above-mentioned conventional apparatus for preventing clogging, 
the drain discharge rate is low because the air pipes 4' and moisture blow pipe 5' are 
merely connected to each other. It is necessary that a head h between the upper end part 
5 of trie moisture blow pipe 5' and a liquid surface 1 1 is smaller than a loss head A P of 
the air diffiiser 2. Further, in the case of performing a DO control, when the amount of 
air is small, A P is small and therefore the relationship of h< A P might not be satisfied. 
In addition, all the flock of the mixed solution cannot be discharged completely, and this 
flock might remain in the lower part of the moisture blow pipe 5* and cause clogging 
10 phenomenon. 

This utility model has for its object the provision of an apparatus for preventing 
clogging in a floating active-sludge air diffuser that advantageously solves the 
above-mentioned problem in the conventional apparatus for preventing clogging. 

This utility model will next be described in detail by refening to examples 
15 given in the drawings. 

Figs. 3 and 4 show a first preferred embodiment of this utility model. In an 
aeration tank 1, there are a plurality of air pipes 4 extending in parallel along a bottom 
part of the aeration tank 1 . One end of each air pipe 4 is connected to a blower 3 via a 
main air pipe 7. In the outside of the tank, a valve 8 is disposed in the main air pipe 7 f 
20 and a filter 9 is connected to a suction opening of the blower 3. The lower parts of a 
plurality of air difrusers 2 are respectively connected to the individual air pipes 4. The 
air diflusers 2 have many aeration pores. A lower end of a vertical part of a moisture 
blow pipe 5, which has its upper part an open/close gear composed of an automatic 
operation valve 10, is fit in sealing state from above into the vicinity of the other end 
25 connection part of the individual air pipe 4. A tip portion having an oblique cut angle 
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0 is foimed at a lower end of the moisture blow pipe .5, and the tip pojtion is in contact 
■ with an inner wall bottom surface of a horizontal lower, end of the . air- pipes 4. An air 
hole 6 is disposed at an upper part of a projected portion within the horizontal lower end 
of me air pipes 4 in the moisture blow pipe 5. 
5 Figs. 5 and 6 show a second preferred embodiment of this utility model. A 

plurality of air diffusers 2 having many aeration pores are disposed at one side of a lower 
part in an aeration tank- I. Horizontal lower ends of individual, air pipes 4 are 
respectively connected to lower parts of the individual air diffusers 2. . Other ends of the 
individual air pipes 4 are connected to a blower 3 via a main air pipe 7. In the outside of 
10 the tank, a valve 8 is disposed in the individual air pipes 4, and a filter 9 is connected to a 
suction opening of the blower 3. 

A lower end of a vertical part of a moisture blow pipe 5, which has its upper 
part an open/close gear composed of an automatic operation valve 10, is fit in sealing 
state from above into a horizontal lower end of the air pipe 4. The structure of the lower 
15 end of the moisture blow pipe 5 is the same as that in the first preferred embodiment 

The oblique cut angle 0 is usually suitable in the range of from 30° to<i0° , 
and a sufficient effect is obtainable by using one piece of the air hole 6 having a diameter 
of 1 to 3 mm. 

In the moisture blow device so constructed, firstly, in the state that the 
20 automatic operation valve 10 is opened before blowing, the liquid surface of the moitture 
blow pipe 5 has the same level as the liquid surface of the mixed solution 11 in the 
aeration tank 1. Then, when air is supplied to the air pipes 4 by the blower 3, the air 
flows to the outside of the system through the air hole 6 and moisture blow pipe 5, the 
resistance of which is smaller than that of the air diffusers 2 having a large resistance. 
25 Air lift action occurs when the air flows upward in the moisture blow pipe 5. By the air 
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lift action, waste water including sludge flock in the air pipes 4 is efficiently and promptly 
discharged to the outside of the system. Thereafter, when the liquid discharge from the 
moisture blow pipe 5 is stopped, the automatic operation valve 10 is closed and the 
normal aeration operation in the aeration tank 1 is started. 
5 With this utility model, the lower end of the moisture blow pipe 5 having its 

upper part the open/close gear is inserted from above into the lower end of the air pipes 4 
connected to the air diffusers 2, and the air hole 6 is disposed at the upper part of the 
projected portion" within the air pipes 4 in the moisture blow pipe 5. Therefore, the 
mixed solution that has flown back to the air diffusers 2 and air pipes 4 due to shutdown 

10 of the blower 3 can be smoothly discharged to the outside of the system from the moisture 
blow pipe 5 by the air lift action that is produced by the air flow rising in the moisture 
blow pipe 5 through the air hole 6, when resuming the operation of the blower 3. The 
mixed solution can be discharged via the drain at a high rate. In addition, by the air lift 
effect, the head h between the upper end of the moisture blow pipe 5 and the liquid 

15 surface of the mixed solution 11 can be increased than the loss head AP of the air 
diffusa* 2. Since the tip portion of the upper end of the moisture blow pipe 5 is in 
contact with the inner wall bottom surface of the lower end of the air pipes 4, the mixed 
solution in the air pipes 4 can be promptly discharged lo the outside of the system. 
Further, since the above-mentioned back flow of the mixed solution hardly passes again 

20 through the air difrusers 2, it is possible to prevent for a long period of time clogging of 
the air difrusers 2 which is to be caused by the mixed solution's flock attached to the 
inner surface of the air diffusers 2. 
4. Brief Description of the Drawings 

Fig. 1 is a schematic perspective view showing one example of a conventional 

25 apparatus for preventing clogging in a floating active sludge air diffuser. Fig. 2 is its 
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schematic vertical side view. Figs. 3 and 4 show a first preferred embodiment of this 
utility model. Specifically, Fig. 3 is a schematic perspective view of an apparatus for 
preventing clogging in a floating active sludge air diffuser. and Fig. 4 is a vertical front 
view, partially broken away, showing a moisture blow device. Figs. 5 and 6 show a 
5 second preferred embodiment of this utility model. Specifically, Fig. 5 is a schematic 
perspective view of an apparatus for preventing clogging in a floating active sludge air 
diffuser, and Fig. 6 is its schematic vertical sectional side view. 

In the drawings, reference numeral 1 denotes an aeration tank, 2 denotes an air 
difruser, 3 denotes a blower, 4 denotes an air pipe, 5 denotes a moisture blow pipe, 6 
10 denotes an air hole, 7 denotes a main air pipe, and 10 denotes an automatic operation 
valve. 
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